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INTEGRATED CIRCUIT PACKAGES WITH 
INTERCONNECTS ON TOP AND BOTTOM 

SURFACES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is related to US. patent application Ser. 
No. 09/568,094, entitled “DEVICE AND METHOD FOR 
PROVIDING A TRUE SEMICONDUCTOR DIE TO 
EXTERNAL FIBER OPTIC CABLE CONNECTION,” 
?led on May 9, 2000, Which is now US. Pat. No. 6,364,542, 
to US. patent application Ser. No. 09/568,558, entitled 
“ARRAYABLE, SCALABLE AND STACKABLE 
MOLDED PACKAGE CONFIGURATION,” ?led on May 
9, 2000, to US. patent application Ser. No. 09/947,210, 
entitled “Techniques For Joining An Optoelectronic Module 
To ASemiconductor Package,” ?led on Aug. 3, 2001, to US. 
patent application Ser. No. 10/006,443, entitled “TECH 
NIQUES FOR MAINTAINING PARALLELISM 
BETWEEN OPTICAL AND CHIP SUB ASSEMBLIES,” 
?led on Nov. 19, 2001, to US. patent application Ser. No. 
09/922,358, entitled “MINIATURE SEMICONDUCTOR 
PACKAGE FOR OPTOELECTRONIC DEVICES,” ?led 
on Aug. 3, 2001, to US. patent application Ser. No. 10/165, 
553, entitled “OPTICAL SUB-ASSEMBLY FOR OPTO 
ELECTRONIC MODULES,” ?led Jun. 5, 2002, to US. 
patent application Ser. No. 10/165,711, entitled “CERAMIC 
OPTICAL SUB-ASSEMBLY FOR OPTO-ELECTRONIC 
MODULES,” ?led on Jun. 6, 2002, the content of each of 
Which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

The present invention relates generally to semiconductor 
devices, and more speci?cally to semiconductor devices that 
have electrical contacts on opposing external surfaces. 

BACKGROUND OF THE INVENTION 

Packaged semiconductor devices typically include a 
semiconductor die that has integrated circuits formed Within, 
a packaging material that encapsulates the die, and electri 
cally conductive contact leads that connect the die to an 
external electrical system outside of the packaging material. 
These packaged devices are connected to the external elec 
trical system by mating one surface of a packaged device 
With a surface of the external electrical system. HoWever, 
some types of packaged semiconductor devices, such as 
packaged semiconductor device 100 as shoWn in FIG. 1, can 
be connected to tWo separate electrical systems by placing 
an electrical system on the top surface 102 and the bottom 
surface 104 of device 100. FIG. 1 illustrates a perspective 
vieW of a present day semiconductor package 100 Wherein 
molding material 114 is made to be see-through. 

Packaged semiconductor device 100 includes a semicon 
ductor die 106, electrically conductive contact leads 108, 
interconnecting Wires 110, uplinking contact leads 112, and 
a protective molding material 114. Semiconductor die 106 
has Wirebond pads 116 and uplinking pads 118 formed on 
the top surface of die 106. Wirebond pads 116 provide a 
proper surface onto Which interconnecting Wires 110 are 
Wirebonded to die 106 and uplinking pads 118 provide a 
proper surface onto Which uplinking contact leads 112 can 
be attached. In one embodiment, Wirebond pads 116 are 
formed of aluminum, uplinking pads 118 are formed of 
copper, and uplinking contact leads 112 are formed of 
electrically conductive solder. 

Interconnecting Wires 110 connect die 106 to contact 
leads 108, Which in turn alloW the bottom surface 104 of 
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2 
package 100 to be electrically connected to an electrical 
system. At the same time, uplinking contact leads 112 alloW 
the top surface 102 of package 100 to be connected to 
another electrical system. In one implementation, bottom 
surface 104 can be attached to a printed circuit board and top 
surface 102 can be connected to an optical device such that 
the combination of the semiconductor device package 100 
and the optical device form an optoelectronic module. For 
further description relating to semiconductor device package 
100, see US. Pat. No. 6,364,542, entitled “DEVICE AND 
METHOD FOR PROVIDING A TRUE SEMICONDUC 
TOR DIE TO EXTERNAL FIBER OPTIC CABLE 
CONNECTION,” Which is incorporated herein by refer 
ence. 

Semiconductor device package 100 is advantageous 
because it can be connected to multiple electrical systems. 
Even though packages such as package 100 are providing 
useful solutions for computing and electrical systems, 
improvements to package 100 are still desirable. Several 
aspects of package 100 require improvement to achieve 
better structural con?gurations and to alloW more ef?cient 
manufacturing steps to be used. For instance, the present 
manufacturing process is a bit expensive, time consuming, 
and complex since tWo different process steps are required 
to form the tWo types of contact pads 116 and 118 on die 
106. Also, the siZe of uplinking contacts 112 and the required 
separation betWeen each forces die 106 to have a relatively 
large top surface. Therefore, uplinking contacts 112, Which 
are typically solder ball formations, force die 106 to have a 
larger siZe than What is actually required to contain the 
integrated circuits. 

Also, during the Wafer sorting stage (a Wafer testing 
stage), a testing probe having probes at tWo height levels is 
required to make contact With uplinking contacts 112 and 
Wirebond pads 116. Then, during the subsequent package 
testing stage, the manufacturing tolerances With respect to 
the process of attaching die 106 into the middle of contact 
leads 108 becomes critical. This is due to the fact that 
electrical contact for testing purposes must be made With 
both the uplinking contacts 112 and contact leads 108. The 
testing probes for the top and bottom leads are typically in 
?xed alignment With each other, therefore, die 106 must be 
in correct alignment With electrical contact leads 108 to 
alloW for proper contact betWeen the probes and the contact 
leads 108 and the uplinking contacts 112. 

In vieW of the foregoing, a smaller semiconductor device 
that is easier to manufacture and Which has contact surfaces 
on both a top and a bottom external surface Would be 
desirable. 

BRIEF SUMMARY OF THE INVENTION 

The present invention is directed to semiconductor device 
packages that have top and bottom interconnecting surfaces 
that can be connected to external electrical systems. These 
packages include internal contact leads that are bent such 
that they extend from a top surface to a bottom surface of the 
package and thereby form the corresponding interconnect 
ing surfaces. In some embodiments, a solder ball is formed 
on either the top or bottom portion of the contact leads so 
that the solder balls form one of the contact surfaces of the 
package. 
As an apparatus, one embodiment of the present invention 

includes at least a semiconductor die, a molding material 
that encapsulates the die, the molding material having a top 
and a bottom surface, a plurality of electrically conductive 
bent strips, each bent strip having a ?rst bottom portion that 
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is exposed through the bottom surface of the molding 
material and a top portion that is exposed through the top 
surface of the molding material, and a plurality of intercon 
necting Wires that each connect one of the bent strips to the 
die. 

Another embodiment of the apparatus includes at least a 
semiconductor die, a molding material that encapsulates the 
die, the molding material having a top and a bottom surface, 
a plurality of electrically conductive bent strips, each bent 
strip having a ?rst bottom portion that is eXposed through the 
bottom surface of the molding material and a top portion; a 
plurality of electrically conductive solder balls that are each 
attached to the top portion of each bent strip, each solder ball 
being eXposed through the top surface of the molding 
material, and a plurality of interconnecting Wires that each 
connect one of the bent strips to the die. 

In yet another embodiment of the apparatus includes at 
least a semiconductor die, a molding material that encapsu 
lates the die, the molding material having a top and a bottom 
surface, a plurality of electrically conductive bent strips, 
each bent strip having a ?rst bottom portion and a top 
portion that is eXposed through the top surface of the 
molding material, a plurality of electrically conductive sol 
der balls that are each attached to the bottom portion of at 
least some of the bent strips, each solder ball being eXposed 
through the bottom surface of the molding material, and a 
plurality of interconnecting Wires that each connect one of 
the bent strips to the die. 

These and other features and advantages of the present 
invention Will be presented in more detail in the folloWing 
speci?cation of the invention and the accompanying ?gures, 
Which illustrate by Way of eXample the principles of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together With further advantages thereof, 
may best be understood by reference to the folloWing 
description taken in conjunction With the accompanying 
draWings in Which: 

FIG. 1 illustrates a perspective vieW of a present day 
semiconductor package Wherein molding material is made to 
be see-through. 

FIG. 2A illustrates a top plan vieW of a semiconductor 
device package Wherein the molding material is see-through, 
according to one embodiment of the invention. 

FIG. 2B illustrates a cross-sectional vieW of the package 
of FIG. 2A along line A-A‘. 

FIG. 3 illustrates a perspective vieW of the package of 
FIGS. 2A and 2B Wherein the molding material is also 
see-through. 

FIGS. 4A and 4B illustrate an alternative embodiment of 
the present invention in Which uplinking contacts are not 
used. 

FIG. 5 illustrates a cross-sectional vieW of a packaged 
semiconductor device according to another alternative 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention Will noW be described in detail With 
reference to a feW preferred embodiments thereof as illus 
trated in the accompanying draWings. In the folloWing 
description, numerous speci?c details are set forth in order 
to provide a thorough understanding of the present inven 
tion. It Will be apparent, hoWever, to one skilled in the art, 
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4 
that the present invention may be practiced Without some or 
all of these speci?c details. In other instances, Well knoWn 
operations have not been described in detail so not to 
unnecessarily obscure the present invention. 

The present invention pertains to a semiconductor device 
package that has top and bottom interconnecting surfaces 
that can be connected to eXternal electrical systems. These 
packages include internal contact leads that are bent such 
that they eXtend from a top surface to a bottom surface of the 
package and thereby form the corresponding interconnect 
ing surfaces. In some embodiments, a solder ball is formed 
on either the top or bottom portion of the contact leads so 
that the solder balls form one of the contact surfaces of the 
package. The semiconductor device can be used to create 
modules or sub-assemblies by attaching other electronic 
components, thus maXimiZing integration of a printed circuit 
board. For instance, a bottom surface of the semiconductor 
device package can be attached to a printed circuit board, 
While the top surface is attached to another semiconductor 
device or an optical device. Speci?cally, the device packages 
can be useful for creating optoelectronic systems. For further 
details regarding the various uses of a semiconductor pack 
age of the present invention, please refer to US. patent 
application Ser. No. 09/568,558, entitled “ARRAYABLE, 
SCALABLE AND STACKABLE MOLDED PACKAGE 
CONFIGURATION,” to US. patent application Ser. No. 
09/568,558, entitled “ARRAYABLE, SCALABLE AND 
STACKABLE MOLDED PACKAGE 
CONFIGURATION,” ?led on May 9, 2000, and to US. 
patent application Ser. No. 10/165,553, entitled “OPTICAL 
SUB-ASSEMBLY FOR OPTO-ELECTRONIC 
MODULES,” ?led Jun. 5, 2002. 

FIGS. 2A, 2B, and 3 illustrate one embodiment of the 
present invention. FIG. 2A illustrates a top plan vieW of a 
semiconductor device package 200 Wherein the molding 
material 202 is see-through. FIG. 2B illustrates a cross 
sectional vieW of package 200 of FIG. 2A along line A-A‘. 
And FIG. 3 illustrates a perspective vieW of package 200 of 
FIGS. 2A and 2B Wherein the molding material is also 
see-through. 
The folloWing description Will focus on FIG. 2A, 

hoWever, reference to FIGS. 2B and 3 should also be made 
to better understand the invention. Semiconductor device 
package 200 includes a semiconductor die 204, Which is 
mounted on top of a die attach pad 206, multiple electrically 
conductive contact leads 208 and uplinking contacts 210. 
Semiconductor die 204 contains integrated circuits that are 
designed for various computational purposes. Wirebond 
pads 212 are formed on the top surface of die 204. Wirebond 
pads 212 are metal formations that provide an appropriate 
surface upon Which an interconnecting Wire 218 can be 
Wirebonded to the top surface of die 204. Wirebond pads 212 
can be formed out of metals such as aluminum. Die attach 
pad 206 is eXposed through the bottom surface of molding 
material 202. This con?guration alloWs die attach pad 206 to 
provide a pathWay for heat to dissipate from die 204 to the 
outside of package 200. Typically, die attach pad 206 is an 
electrically conductive material that is formed from the same 
material that forms contact leads 208. 

Electrically conductive contact leads 208 are strips of 
material, such as copper, that are bent into the upside-doWn 
“U”-shape. The upper portion 214 of contact leads 208, 
Which represents the curved portion of the U, is formed so 
that it can support an uplinking contact 210. Uplinking 
contact 210 is typically an electrically conductive formation 
of solder material. In other Words, uplinking contact 210 can 
be a solder ball. The upper portion 214 of contact leads 208 
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has a ?at top surface that supports uplinking contact 210. 
However, it is not necessary that upper portion 214 have a 
completely ?at top surface. The siZe of the upper portion 214 
should be large enough for an uplinking contact 210 to be 
formed thereon. The tWo loWer portions 216 of contact leads 
208, Which represent the ends of the U-shape, are manufac 
tured to be exposed through the bottom surface of molding 
material 202. The siZe of the loWer portions 216 and the 
amount they are exposed through molding material 202 
depends upon hoW large of a contact surface is required in 
order for package 200 to make contact With external elec 
trical systems. 

In alternative embodiments, uplinking contacts 210 need 
not be formed on each and every contact lead 208. For 
example, in some implementations of package 200, the 
number interconnecting surfaces on the top surface 220 need 
not equal the number of interconnecting surfaces on the 
bottom surface 222 of package 200. 

The angle of bend for each of contact leads 208 should be 
such that after placing uplinking contact 210 on upper 
portion 214, uplinking contact 210 Will be exposed through 
the top surface of molding material 202. The con?guration 
of contact leads 208 takes into consideration that uplinking 
contacts 210 may become slightly deformed by a molding 
cavity during some manufacturing processes. The angle of 
bend for contact leads 208 should not be so large that the 
integrity of the contact leads 208 is compromised. For 
example, at excessive angles, the metal forming contact 
leads 208 can lose strength and structurally fail (e.g., the 
leads can snap). 

In alternative embodiments, contact leads 208 have only 
one loWer portion 216. As seen in FIGS. 2A, 2B and 3, tWo 
loWer portions 216 are exposed through the bottom surface 
of molding material 202. HoWever, in these alternative 
embodiments, only one loWer portion may be required to 
shoW through the bottom surface. In these embodiments, 
contact leads 208 can have an S-shape. This s-shape Would 
be formed from the loWer portion 216 that is closer to die 
204 and upper portions 214, With the loWer portion 216 on 
the outer edges of package 200 being left off. 

Electrically conductive interconnecting Wires 218 connect 
die 204 to contact leads 208. Wires 218 are bonded to 
Wirebond pads 212 and to the loWer portions 216 of contact 
leads 208. Note that interconnecting Wires 218 are bonded to 
the surface of the loWer portions 216 that is opposite to the 
surface that is exposed through bottom surface 222. 
Typically, Wires 218 are ball-bonded to Wirebond pads 212 
and stitch bonded to loWer portions 216. HoWever, in some 
embodiments, the types of bonds on each of the Wirebond 
pads 212 and contact leads 208 can be reversed. 

One technique for manufacturing package 200 starts With 
a solid sheet of conductive material, e.g., a sheet of metal. 
Then the components of die attach pads and contact leads 
can be stamped out of the sheet metal or etched out. 
Typically, a single sheet of metal can be stamped or etched 
to contain multiple roWs and columns of semiconductor 
device areas, each containing a pattern of a die attach pad 
and surrounding contact leads as shoWn in FIG. 2A. After 
this initial stamp or etching process the contact leads main 
tain the ?at contour that the metal sheet had. Then in a 
subsequent process, a machine can be used to bend some or 
all of the contact leads surround the die attach pads to have 
an upper portion and one or more loWer portions as dis 
cussed above. Alternatively, if a stamping process is used to 
create the patterns Within the metal substrate, the stamping 
process can simultaneously create the patterns and bend the 
contact leads to have a desired shape. 
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After the metal sheet is patterned, a die attach process is 

used to attached semiconductor dice onto each of the die 
attach pads. Then the dice are Wirebonded to the surrounding 
contact leads, a molding process is used to encapsulate the 
components Within a protective molding material, and then 
a saW blade is used to cut the molded sheet into individual 
semiconductor device packages. Note that the above 
description of the manufacturing process is a highly sum 
mariZed explanation of the manufacturing process and 
detailed process steps may have been overlooked in an effort 
to provide a quick and easily understandable description of 
the manufacturing process. It is also noted that similar 
manufacturing processes can be used to manufacture the 
semiconductor packages described throughout this disclo 
sure. 

Package 200 has interconnecting surfaces on both the top 
220 and bottom 222 surfaces of molding material 202. Once 
again, these interconnecting surfaces include uplinking con 
tacts 210 on top surface 220 and loWer portions 216 of 
contact leads 208 on bottom surface 222. These intercon 
necting surfaces advantageously alloW tWo sides of package 
200 to be conveniently connect to multiple electrical sys 
tems. Also, the design of package 200 involves forming only 
Wirebond pads 212 and Wirebonds on top of die 204. In other 
Words, solder balls and solder pads are not required to be 
formed on die 204 in addition to the Wirebond pads 212. This 
alloWs die 204 to have relatively smaller dimensions. 

Package 200 also alloWs for easier testing during both the 
Wafer testing and package testing stages. Testing Wafers that 
only have Wirebond pads 212 is relatively simple because a 
testing device having uniform height test probes can be used. 
This is opposed to the situation that requires a bi-level 
testing device for Wirebond pads and uplinking contacts, 
Which have different heights. Also, during package testing, 
alignment betWeen probes for testing the uplinking contacts 
210 on the upper surface 220 of package 200 and the loWer 
portions 216 on the bottom surface 222 of package 200 is 
easily maintained since both the upper and loWer intercon 
necting surfaces are provided by a single contact lead. This 
simpli?es the package level testing process. 

FIGS. 4A and 4B illustrate an alternative embodiment of 
the present invention in Which uplinking contacts are not 
used. FIG. 4A illustrates a top plan vieW of a semiconductor 
package 400 Wherein molding material 402 is see-through. 
FIG. 4B illustrates a cross-sectional vieW of package 400 
along line B-B‘. Semiconductor package 400 is similar to 
package 200 of FIGS. 2A, 2B, and 3, hoWever, one differ 
ence is that package 400 does not have a uplinking contacts 
formed on conductive leads 404. Instead, upper portions 406 
of each of contact leads 404 are exposed through the top 
surface 410 of package 400. Also, loWer portions 408 of the 
contact leads 404 are exposed through the bottom surface 
412 of package 400. 

To form package 400, contact leads 404 can be bent at 
large angles so that upper portions 406 reach top surface 410 
of package 400 more quickly. Alternatively, the length of 
contact leads 404 betWeen upper portions 406 and loWer 
portions 408 can be increased. Another technique to form 
package 400 involves forming molding material to be less 
thick so that the height of contact leads 404 can be exposed 
through top surface 410 of package 400. Of course, this 
technique assumes that the resulting thickness of molding 
material 402 is still sufficient to encapsulate each of die 
attach pad 414, die 416, and interconnecting Wires 418. 

Straight contact leads 420 extend from die attach pad 414 
and reach to the peripheral edge of package 200. Straight 
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contact leads 420 are straight in that they are not bent to 
reach from the bottom surface 412 to the top surface of 410 
of package 400. Straight contact leads 420 can serve as 
electrical ground contacts for semiconductor die 416 and 
also as additional heat dispersion pathWays. In alternative 
embodiments, straight contact leads 420 need not be inte 
grally formed With die attach pad 414. The alternative 
embodiments can be designed so that straight contact leads 
420 are separately formed from die attach pad 414 and 
connected to die attach pads 414 With interconnecting Wires 
418. Straight contact leads 420 can also serve as contact 
leads that connect die 416 to only the bottom surface 412 of 
package 400. The number of straight contact leads 420 
versus the number of bent contact leads 404 can vary 
depending upon the input/output and electrical connectivity 
requirements of the semiconductor device package 400. 

Alternative embodiments of package 400 can be formed 
so that contact leads 404 are shorter and have an S-shape 
rather than a U-shape as shoWn. In a similar manner as 

described for package 200 in FIGS. 2A—3, this shape Would 
involve eliminating the portion of contact leads extending 
from beyond upper portion 406 to the loWer portion 408 at 
the peripheral edge of package 400. 

Manufacture of package 400 can be facilitated in various 
manners. One technique is to use a relatively thin semicon 
ductor die 416 so that contact leads 404 Would be required 
to rise a smaller distance from bottom surface 412 to top 
surface 410 through molding material 402. A structural 
design advantage is that each of contact leads 410 can be 
bent at a smaller angle, Which puts less stress on contact 
leads 410. In some embodiments, a die thickness of approXi 
mately 6 mils or less can be used. An alternative design 
technique is to have the contact leads eXtend a longer 
distance betWeen the upper portions and loWer portions so to 
alloW the contact leads to reach top surface of package. This 
design Would require less of a bending angle for each of the 
contact leads. 

FIG. 5 illustrates a cross-sectional vieW of a packaged 
semiconductor device 500 according to another alternative 
embodiment of the present invention. Semiconductor device 
500 is different in that an uplinking contact is not formed on 
an upper surface 508 of contact leads 510, but a linking 
contact 506 is actually attached to the loWer portion 512 of 
each contact lead 510. Linking contact 506 can be referred 
to as a “doWn-linking” contact, hoWever, such a speci?c 
name Will not be designated since package 500 can easily be 
?ipped upside-doWn thereby making any naming conven 
tion relative to one person’s perspective. Therefore, linking 
contact 506 in FIGS. 4A and 4B Will be referred to as simply 
“linking contact” 506. 

Contact leads 510 are S-shaped and the top portions 508 
of each lead 510 reach to and are eXposed through top 
surface 502 of packaged device 500. As in the other 
embodiments, not every contact lead 510 is required to have 
a linking contact 506 formed on its loWer portion 512. 

In alternative embodiments, leads 510 could be larger and 
have the shape of a U Where an additional loWer portion 
could eXtend from upper portion 508 and be eXposed 
through bottom surface 504 of package 500. The additional 
loWer portion and loWer portion 506 Would form the stems 
of the U While upper portion 508 forms the curved portion 
of the U. In yet another alternative embodiment, some of 
contact leads 510 can be integrally formed With die attach 
pad 514. These contact leads 510 Would not be connected to 
a Wirebond pad of die 516 because they leads 510 Would 
serve as ground leads. 
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Note that in FIG. 5, die attach pad 514 is completely 

encapsulated Within molding material 518 just as semicon 
ductor die 516 is completely encapsulated. 

In yet another embodiment of this invention, conventional 
leads (FIG. 1, 108) and S-shaped or U-shaped (510, 508) 
leads connecting to tWo sides of the package can be com 
bined on the same device. 

While this invention has been described in terms of 
several preferred embodiments, there are alteration, 
permutations, and equivalents, Which fall Within the scope of 
this invention. It should also be noted that there are many 
alternative Ways of implementing the methods and appara 
tuses of the present invention. It is therefore intended that 
the folloWing appended claims be interpreted as including 
all such alterations, permutations, and equivalents as fall 
Within the true spirit and scope of the present invention. 
We claim: 
1. A semiconductor device package comprising: 
a semiconductor die; 
a molding material that encapsulates the die, the molding 

material having a top and a bottom surface; 
a plurality of electrically conductive bent strips, each bent 

strip having a ?rst bottom portion that is eXposed 
through a bottom surface of the molding material and 
a top portion; 

a plurality of electrically conductive solder balls that are 
each attached to the top portion of each bent strip, each 
solder ball being eXposed through the top surface of the 
molding material; and 

a plurality of interconnecting Wires that each connect one 
of the bent strips to the die. 

2. A semiconductor device package as recited in claim 1 
Wherein each of the bent strips has a second bottom portion 
that is also eXposed through the bottom surface of the 
molding material, each of the bent strips having approxi 
mately an upside-doWn U-shape Wherein the top portion of 
each bent strip forms the curved portion of the U and the ?rst 
and second bottom portions form the ends of the respective 
stems of the U. 

3. A semiconductor device package as recited in claim 1 
further comprising: 

a plurality of straight strips that are eXposed through the 
bottom surface of the molding material, and Wherein 
some of the interconnecting Wires also connect the die 
to each of the straight strips. 

4. A semiconductor device package as recited in claim 1 
Wherein a top surface of each solder ball is ?at and ?ush With 
the top surface of the molding material. 

5. A semiconductor device package as recited in claim 1 
further comprising: 

a die attach pad upon Which the semiconductor die is 
mounted. 

6. A semiconductor device package as recited in claim 5 
further comprising: 

a ground lead that is integrally formed With the die attach 
pad and Which eXtends from the die attach pad and is 
proximate to one of the bent strips, the ground lead 
being eXposed through the bottom surface of the mold 
ing material. 

7. A semiconductor device package as recited in claim 5 
Wherein the die attach pad is eXposed through the bottom 
surface of the molding material. 

8. A semiconductor device package comprising: 
a semiconductor die; 
a molding material that encapsulates the die, the molding 

material having a top and a bottom surface; 
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a plurality of electrically conductive bent strips, and each 
bent strip having a ?rst bottom portion and a top portion 
that is exposed through the top surface of the molding 
material; 

a plurality of electrically conductive solder balls that are 
each attached to the bottom portion of at least some of 
the bent strips, each solder being eXposed through the 
bottom surface of the molding material; and 

a plurality of interconnecting Wires that each connect one 
of the bent strips to the die. 

9. A semiconductor device package as recited in claim 8 
Wherein a bottom surface of each solder ball is ?at and ?ush 
With the bottom surface of the molding material. 

10. Aserniconductor device package as recited in claim 8 
further comprising: 

a die attach pad upon Which the semiconductor die is 
mounted. 

11. A semiconductor device package comprising: 
a semiconductor die; 

a rnolding material that encapsulates the die, the molding 
material having a ?rst and a second surface; 

a plurality of electrically conductive bent strips, each bent 
strip having a ?rst portion and a second portion that is 
eXposed through the second surface of the molding 
material; 

a plurality of electrically conductive solder balls that are 
each attached to the ?rst portion of each bent strip, each 
solder ball being eXposed through the ?rst surface of 
the molding material; and 
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a plurality of interconnecting Wires that each connect one 

of the bent strips to the die. 
12. Aserniconductor device package as recited in claim 11 

Wherein the ?rst and second surface of the molding material 
are a top and a bottom surface of the molding rnaterial, 
respectively, and the ?rst and second portion of each strip 
are a top and a bottom portion of each bent strip, respec 
tively. 

13. Aserniconductor device package as recited in claim 12 
Wherein each of the bent strips has a third portion that is also 
eXposed through the bottom surface of the molding material, 
each of the bent strips having approximately an upside-doWn 
U-shape Wherein the ?rst portion of each bent strip forms the 
curved portion of the U and the second and third portions 
form the ends of the respective stems of the U. 

14. Aserniconductor device package as recited in claim 12 
Wherein a top surface of each solder ball is ?at and ?ush With 
the top surface of the molding material. 

15. Aserniconductor device package as recited in claim 11 
Wherein the ?rst and second surface of the molding material 
are a bottom and a top surface of the molding rnaterial, 
respectively, and the ?rst and second portion of each bent 
strip are a bottom and a top portion of each bent strip, 
respectively. 

16. Aserniconductor device package as recited in claim 15 
Wherein a bottom surface of each solder ball is ?at and ?ush 
With the bottom surface of the molding rnaterial. 

* * * * * 
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